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This inventibn concerns a procedure for improving the texture of apple or pear pur6e, together with 
the products obtained using this procedure (thickened, jellified and sugared pulps, etc) and their 
S applications in food industries. 

The pectins are parietal polysaccharides that are part of the composition of numerous plants in 
varid)le proportions depending on their origin. Ilieir main structural feature is the presence of a 
skeleton of partially methylated galactuzonic adds, le. in whidi cartx)xylic acid fimctions are 
10 partially esterified by meOianol. 

These polysaccharides may be used in their piu-e state as gelling agents or thickening ag^ts in food 
preparations. The possibiUty of and conditions for gel formation depend on the d^ree of 
methylation of tho pectins, wliich is itself a function of the plant fiom which they are extracted and 
IS the extraction process. They are generally highly methylated, but this degree of methylation (DM) 
may change as tiie fiuits ripen. 

Highly methylated pectins (HM ^ Hig^ Methoxyl), i*e. those in which more than 50% of the 
caibdxylic Amotions of tiie galacturonic acids are methylated, may form gels in the presence of 
20 sugars (with a concentration of more than 5S%)> in an acid environment (pH » 2.5 to 3), This 
process is correntiy used in the manufacture of jellies, jams, etc. 

Activation tests on the natural pectinesterase activity of plants have been carried out with a view to 
imprDving the firmness of plant pieces (^les (Wiley R.C. and Lee Y.S., 1970), tomatoes (Hsu et 
25 al., 1965), carrots (Lee C.Y. et al., 1979)). These tests w«e conducted in order to show tiie 
influence of calcium in maintaining flie firmness of fiwts. They also showed that endogenous 
pectinesterases are only tndy active at a relatively hi^ pH (pH > 6) . 

Oirrentiy, producmg fiiut pur6e witii a specific texture requires either the addition of tbickeoing or 
30 gelling agents that act as texturing additives, or the application of elaborate heat or mechanical 
treatments such as draining and evq>oration. The only purpose of these is to increase the viscosity 
of the pulp by concentration. However, these treatments cause a loss of flavours and juice, and 
sometimes a change in tiie colour of tl^ pulp. 

35 The invention ov^icomes this by using an Bpple or pear p\ir6e prq>aration process that consists of 
placing crushed fiuit in conditions that inhibit its polygalacturonase activity in order io obtain 
mhibited pulp and to place the inhibited pulp in contact witii a pectinesterase at a tmperature of 1 0- 
60^C for a period of 15 minutes to 12 hours. 

40 The in situ draiethylation of the pectins through the action of exogenous pectinesterases enables 
products to be obtained which can have a whole range of textures, fiom a thick pulp to completely 
jellified. The ozymatic reaction makes the pectins sositive to die pres^ce of calcium ions and, if 
they are present, a three-dunensional network is formed within the pur6e, whidi leads to a profound 
change in the texture. 

45 

The procedure according to the invention enables the possibilities for jellifying pur6es rich in hi^bly 
m^^ed pectins in systems with fewer sugars to be extended, without the addition of any gelling 
or thickCTing agrat. The procedure therefore offers a great economic and nutritional boiefit, as it 
oiables the use of purges thus modified to be diversified in li^t foodstu£&, because it enables new 
50 products to be obtained with different t»tures and because it raables the juice to be salvaged. 
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The procedure of die invention does not require the addition of exogenous pectins, nor even of any 
thickeoing or gelling agents in order to obtain new textures. It uses purified pectinesterases that do 
not appear in the fixdt pur6e produced. This exogenous enzymatic action is different from the 
5 natural action of the products, as tiie polygalacturonase and possibly endogenous pectinesterase 
activity even need to be inhibited^ for exBsnple by cooking prior to the enzymatic treatment This 
inhibition of the natural »zymes is necessary to avoid the degradation of tfie pectins in the fruit by 
endogenous polygalacturonases. 

10 The products studied by WIIJBY and LEE (1970) are fruit pieces, in other words ace 

tissue int^ty has to be maintained so that the calcium and possibly the pectinesterase can act. 
However, in (tns invention the integrity of the fruits is unnecessary and a fruit pur6e is preferred to 
ensure that the pectinesterase and calcium are well distributed. If the apple slices treated as 
described by WILEY and LEE are crushed, the textures produced by this inv^ition are not 

IS obtained. Using a calcium (and pectinesterase) bath is not possible with an apple puree. Moreover, 
adding calcium by itself to the q>ple pu^ does not result in as large an increase in viscosity as in 0ie 
procedure of this invention. The two procedures are frmdamentally diffmnt in t^ms of the action 
mechanism of the pectinmethyiesterase and the caldum. For i^le pieces, WILEY and LEE 
showed that pectinmefliylesterase action only had a small effect on cell tissue in relation to that of 

20 calcium. In the invention, the enzyme has the main role, with calcium only playing a supplementary 
role in the development of the pulp^s viscosity. Finally, the qsoating conditions (pH field, 
implementation of the procedure) are entirely diffmnt and require difii^ent technologies. 

Hie invention also concerns an apple or pear pur6e, almost completely free from texturing 
25 additives, that has a pectin demeUiylation rate of less than 70%, a calcium content by weight greater 
tiian 300 parts per milli(m and a Bostwick Consistency index at 2S^C of less than 2. Has index 
demonstrates the thickened texture of flie product 

The product obtaii^ by the procedure of the invention is therefore charactmsed by: 
30 - a diick texture obtained thanks to the action of a processing aid, pectinesterase^ and without the 
action of any fliickening or gelling agent sudi as alginates, guar gum, tragacanth, gum arabic, 
carrageenans, agar-agar, microcrystalline celluloses, and their derivatives, and more particularly 
pectins, with any degree of mefhylation. The product is not, however, incompatible with odi^ food 
additives such as colourings, preservatives, antioxidants or flavourings, provided that in the doses 
35 used they do not interfere with ttie development of the viscosity of the product and fliat, if they are 
added at flie beginning of die enzymatic reaction, they do not inhibit the activity of die 
pectinesterase, 

- an average degree of methylati<Mi of the pectins preset in the s^le and pear purte of less than 
70%, this parameter bdng detemimed by the method of SCHULT7, T.H. (1965X 

40 -a calcium concentration, drtmnined by atomic absorption spectrometry, greater than 300 ppm, 

- an improv«irat in the texture in relation to the initial product The Bostwick index may reach any 
of Ae values lower flian the initial values (down to an index of 0 unit), dq)ending on reaction times, 
the calcium concentration and tiie addity of the product It is notably lower than 2. 

45 For the enzymatic reaction by pectinesterase to be perfectly controlled, the enzymatic activity 

intrinsic to the pear and the q^ple must be inhibited, in particular polygalacturonase activity. This is 
adueved according to the invraticMi by usmg procedures that are dready known and, for exan^le, 
by cooking crushed pears that have previously been washed. Afi^ crushing, the lumps may have an 
overall size of 1 on by 2 cm. The cooking itself may be done in various ways, wfa^a* inteni^ed 

50 cf continuous. For example, the oushed apples may be heated by direct low-pressure (0.3 bar) 
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Steam iiy ection, in a heating vat where the product is fed through by an auger conveyor. The 
temperature is increased to 9S^C in 6 to 7 minutes. Until it leaves the heating vat, the product is 
cooled and it exits at around Cooking can also be done by heating in a tubular heat exchanger 
at 9T'C for 3-4 minutes. Extracting the juice (up to 10%) may be done by draining. The pomade is 
5 extracted by refinmg, i.e. by passing the product throu^ a sieve. The refiner may, for example, be 
equipped with 2 sieves mounted in series, with mesh diameters (in mm) of 15/10 and (8/10 or 
12/10) for apples, and 15/10 and 4/10 for pears. The pulp produced is then suitable to undergo 
enzymatic treatment afl^ it is cooled to the desired temperature and after any addition of fiuit juice 
or nectar. The product may be diluted with juice up to 50% of its weigjlit 

10 

The enzymatic hydrolysis of the pulp prq)ared as described is carried out with or without the 
presCTce of calcium salts (in any form but preferably in the form of calcium carbonate). Using 
calcium carbonate enables Uie pH to be adjusted to grcato: values and accelerates the enzymatic 
process. Calcium salts may be used at concentrations of 0.5-2 g/kg of pulp, with the acidity of the 
15 mixture and the calciimi concentration determining the final level of jellification, ^lich is measured 
by the Bostwick iridex. The acidity of the product is preferably lower .than 7 g of inaUc 
equivalent per kg of pulp, as too much acidity hinders or even prevents the gelling of the pectins. 

Ihe refi:active index of the product may also be adjusted to different values (iq> to Affbrn) by using 
20 sweeten^ juice concCTtrate during or after the enzymatic treatmoit, or any oibsT ingredient that 
does not inhibit the en^matic activity if it is added before the reaction. 

The pH of the product may be betwem 3 and 4.5. It is chosen so that the enzyme can Amotion and 
that, as far as possible, it will be close to the pH where the pectinesterase is mosX active. Althou^ 
25 tiie pH may be adjusted agam later, it is preferable to remain within the pH limits at which modified 
pectins can gel. For the s^ple pulp, care will be taken to remain at pH values slightly greater than 4. 
The acids fireed during demediylation will therefore restore the pH to values that are entirely 
con^atible with the hygioiic quality of Oie product (pU < 4). 

30 The tenqserature of tfie reaction is fixed by the optimum tenq[>erature for the action of the enzyme. It 
will be less than the inactivation temperature of the enzyme (< 70^*0. Temperatures varying from 
10 to 60^C may be appUed, ttiough the most beneficial are temperatures of 40-50^C. 

All of the ingredi^ts are carefiiUy homograised before ibc mzyme is added. The pectiuesterase 
35 concentration det^mines tiie reaction speed; the reaction times can be betWera 15 minutes and 12 
hours, and preferably fixmi 1 to 3 hours. Any purified pectinesterase (i.e. firee of polygalacturonase 
activity) may be used, but inferably ibc pectinesterase RAPID ASE CPE, sold by Gist-Brocades 
(France), at concentrations of 0.1-10 wl/kg of pulp, and preferably 03-1.0 ml/kg of pulp. 

40 Depending on the desired texture and the packaging of fhe product, the pectinesterase action can be 
produced according to two distinct procedures: 

1 . Without stirrmg: after the pu^ and the ingredients have been homogenised, the i^le mixture is 
enzymaled and decanted into padca^ng pots (small c\jp type). These are tiien conveyed to an 
^ 45 incubation chamber at the desired temperature. Whm the texture is correct (i.e. when tiie gelling 
point is reached or the pulp is considered suffidratly thick), tfie enzymatic activity is inhibited by 
pasteurising the pots. 



4 270024S 

2, In a system with stirrmg: the action of the pectinesterase is produced in the mixing vat, the 
mixture is being stined After hydrolysis, the product is conveyed to the pasteurisation system, and 
then packaged 

5 After the ^izymatic reaction and pasteurisation, the product may be consumed as it is or 

incoxporated into any food preparation, for example mixed with firuit purtes that have too weak a 
consistency* 

According to another use of the invention, the enzymatic demethyiation is carried out without 
10 . calcium salt and with or without sweetening, lliecdciimi and any sweetmers can ttim be add 

either before or after pasteurisation. The calcium salts are, howcvCT, more effective in increasing the 
viscosity of the product when they are added before pasteurisation. This process has the benefit that 
it only increases the viscosity of ttie product after it is cooled in the packaging containers, and 
therefore limits the power required by the equipmmt to handle and circulate the product However, 
15 the calcium salts must be perfectly distributed within the product so that it is homogenous and a 
slight loss of effectiveness is noted in the system in these conditions. 

The following examples illustrate the invention. The diaracteristics indicated in these examples are 
determined as follows: 

20 

- Brix ; 

The brix (or iefi:active dry matt^ cont^) is d^ermined by refractometry at 25^C. 
-Acidity: 

25 The acidity of the pulps is d^emuned by titration of a 5 g sample iq) to a pH of 8.2 by the addition 

of 0.05 N soda. The acidity expressed in g of malic acid equivalent per kg of pulp is obtained using 

the following equation: 

Acidity ^ (NaOH x 1000W/W«^te) 

W being the exact weight of the sample 
30 Wttnvie being the weight of the sanq>le in the fiimace 

- Calcium content : 

2 g of fresh matter are weighed in a preloaded platinum crucible. This ensemble is placed in the 
incubator at 60^C for one night, then 2 hours at 102^C followed by 6 hours in the furnace at 550^C. 
35 The ashes are placed in 2 to 3 ml of HNOa, 0.5N. They are dissolved by heating under a watch 
glass, then the mixture is filtered and broug^ to 20 ml The calcium is measured by atomic 
absorption spectrometry with Lads as a spectral buffer. 

- Degree of estcrification of the pectins : 

40 The degree of est^ification of the pectins (^^di corresponds to their methylation level) is 

determined by the method of SCHULTZ, T JI., desoibed in "l^ethods in Caibohydrate Chemistry^, 
R.LWHISTLER ed., 1965, 5, 189, Acad. Press. 

' Consistencv of the puln : 
45 The texture of the pulp is assessed using tiie Bostwick consistomet^ at 2S^C. The reservoir is 
carefully filled witti pidp and flie barrier is raised to pomt 0, in order to enable the product to flow. 
One minute iat^, the length of the flow is measured (using the Bostwick inda). The test is carried 
out usmg the Bostwick consistomet^ that can be purchased fiom CSC Sci^fic Company Iik:. The 
equipment conq)ri5es a tank divided into two sections by a batrier. One of the sections acts as a 
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reservoir. The base of the other is sloping, which enables the distance travelled by a product, in a 
given time after the barrio- is raised, to be measured 

Example 1 : Production pf a sugared, jellied apple pulp in small cups. 

5 

Apples are <^hed into lumps of 1 cm x 2 cm and then cooked by 0.3 bar steam injection. The 
teinperature is raised to 9S^C in sbc minutes. 10% of the juice is extracted by draining, then the 
pomade is separated by refining bypassing first throu^ a 15 mm mesh sieve then a 10 mm mesh 
sieve- 350 kg of apple juice at 12T)rix are added to 3500 kg of drained pulp at 12*Tmx, and ttie 

10 mixture is cooled to SO^'C. 605 kg of crystallised sugar and 3.5 kg of calcium carbonate are then 
added, followed by 1.75 1 of rapidase CPE pectinesterase and 0.5 kg of ascorbic acid. The product 
thus produced is placed in small cups and mcubated at SO^C for 4 hours, then it is pasteurised to 
produce a perfectly jellified i^pJe purde (Bostwick index = 0) with a brix of 24.5 and an acidity of 
3 g of malic acid equivalcnt/kg of pulp. The final pH is 3.8. The calcium concentration is 

15 292 mg/kg of fi:csh matter, i.e. 1192mg/kgofdrymatter,and,thedegreeof esterificationofthe 
pectins is 26%. 

Example 2 : production of a thick sugared apple pur6e 

The pn)cedure takes place as in example 1 , except that the product is not packaged in small cups 
20 after enzyming. Packaging takes place after pastcurisatiotL While the inhibited pulp is placed in 
contact with thepectinestcarase^ it is stirred at 100 tr/hm. 

Tte results obtained are sbown in table L 



Table 1 


Time (in hours) 


Brix 


pH 


Acidity 


Bostwidc 








(g acid/kg) 




0 


25.1 


4.01 


2.66 


6.25 


1 


25.1 


3.92 


2.84 


6.2 


2 


25.3 


3.87 


3.03 


4.75 


3 


25.1 


3.84 


3.00 


2.5 


4 


253 


3.81 


2.66 


0.25 



A&er four hours of the enzymatic reaction, die pu^ produced is perfectly jellified. It can be used as 
30 it is or mixed with pulps with a weaker consistency (see example 3). Its Ca^ content is 1241 mg/kg 
of dry matto^ and the d^ree of esterification is 32%. 

Example 3 : Production of a varied range of textures by mixing pulp textured according to the 
process with pu^ witii an ovoly weak consistency as indicated in table n. 

35 

Table n 



Proportion of normal Final Bostwick level Ca concentration Degree of metfaylation 
pulp in die jellified (ppm) (in %) 

■ 

0% 0.00 1280 32 

10% 025 1053 39 

30% LOO 828 49 
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50% 2.75 705 61 
100% 4.75 217 89 



Incoqjorating jellified pulp into pu^s wiUi a weaker consisteocy enables the texture of fbc lattor to 
be in^iioved. Hie taste and colour of the product are not altered. 
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CLAIMS 

L Procedure for the prq>aration of an apple or pesur pur6e, characterised by tfie feet that it consists 
of placing crushed fruit in conditions that inhibit its polygalacturonase activity in order to produce 
5 inhibited pulp and to place the inhibited pulp in contact with a pectinesterase at a temperature of 10- 
60^C for a period of IS minutes to 12 hours. 

2. Procedure according to claim 1, characterised by the fact that it consists of placing the inhibited 
pulp in contact with a pectinesterase at a pH of 3*4.5 

10 

3. Procedure according to claim 1 or 2, charactmsed by the fact that it consists of adding O.S-2 g of 
calcium salt per kg of pulp to the inhibited pulp» before or after it is placed in contact with a 
pectinesterase. 

15 4. Procedure according to one of claims 1 to 3, characterised by the &ct that it consists of addii^ 0* 
50% by wei^t of fiuit juice or nectar to the inhibited pulp. 

5. Procedure according to one of claims 2 to 4» characterised by the fact that it consists of inhibiting 
the polygalacturonase activity by heating the crushed fruit to a temperature of at least 80*^C for at 

20 least two minutes. 

6. Procedure according to claim 5, diaracterised by the fact that it consists of inhibiting 
polygalacturonase activity by healing the crushed fruit to a temperature of 90-9SX for 3-4 minutes. 

25 7. Apple or pear pur6e» almost completely free from t^cturing additives, diaracterised by a pectin 
metfa^atioii level of less than 70%, by a calcium content by weight greater than 300 parts per 
million and by a Bostwick consistency index at 25X of less than 2. 
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